SUMMARY A modified Roux-en-y repositioning of rat proximal small intestine resulted in a gut segment (A) exposed only to digestive secretions, but not to food and a gut segment (B) exposed to food, stomach juice and by reflux only to digestive secretions, and a third segment (C) exposed to both, food and digestive secretions.
Methods
The Roux-en-y repositioning was done as in the previous experiments (Clarke et al., 1976; Ecknauer et al., 1977a, Fig. 1 ). In the experiments here presented the length of the segments was determined by counting five arcades of vascular supply. A total of 24 gnotobiotic rats of a Wistar strain (Ch-bb At the end of the perfusion the rats were killed by cervical dislocation and the three gut segments were rapidly removed and rinsed thoroughly with (+ 40C) 0-154 mol/l saline. The length of the removed segments was measured by stretching them with a 3 g weight. Still stretched the segments were cut in the middle so that the mucosa could be scraped off separately from the proximal and distal half of each segment. Freezing, drying, storing, and homogenising the mucosa and measuring the concentration of protein and DNA, the activity of sucrase (EC 3.2.1.26) and alkaline phosphatase (EC 3.1.3.1.)-all this was done as previously described (Ecknauer et al., 1977a,b) . Sodium and potassium concentration were measured by emission flame photometry. The measurement of protein, DNA, sodium and potassium concentration, as well as the measurement of activity of sucrase and alkaline phosphatase, was subjected to a quality control (Ecknauer et al., 1977b) . The imprecision within run and between run in our laboratory during the time of this experiment is shown in (Welch, 1947 Mucosal dry weight, protein, and DNA in the mucosa of the operated rats compared to both non-operated and transsected rats were significantly lower in the Segment A proximal half of the segment A and significantly higher in the proximal halves of the segments B and C. In the distal halves of the segments there were no significant differences between the three groups of rats (Fig. 2) .
In vivo ABSORPTION
In segment B we could not find any differences in disappearance of galactose between the three experimental groups. Net absorption of sodium was significantly higher and net secretion of potassium was significantly lower in the operated rats than in both control groups with no differences between the latter (Fig. 3) . In segment C there were no significant differences in disappearance of galactose nor in net secretion of potassium between the three groups of rats. Net absorption of sodium was not different between transsected and operated rats, both having significantly higher net absorption of sodium than the non-operated rats (Fig. 3) .
Segment B ENZYME ACTIVITY
In both halves of segment A the operated rats had a reduction of sucrase activity in all reference systems. The activity of alkaline phosphatase referred to unit length of intestine was reduced only in the proximal half of segment A with no change in activity referred to mucosal mass in both halves of this segment (Fig. 4, Table 2 ). In the operated rats in both halves of segment B there was an increased activity of sucrase per unit length of intestine which was significant only when compared to the non-operated rats. The activity referred to mucosal mass did not change. The activity of alkaline phosphatase per unit length of intestine was not changed by the operation but there was a decrease inactivity referred to mucosal mass which was significant only when compared to the non-operated rats (Fig. 4, Table 2 ). In segment C sucrase activity did not show any significant change irrespective of the reference system. In the operated rats the activity of alkaline phosphatase was significantly higher than in the two control groups but only when referred to unit length of intestine (Fig. 4, Table 2 ).
Discussion
The dependence of the small intestinal epithelium on the luminal nutrition is well documented (legend Table 3 ). Segment A of the present experimental model can be compared to the experimental conditions of intravenous feeding, self emptying blind loops and Thiry Vella loops (Table 3) . Excluding the distal half of segment A of the present experimental model, where some reflux from other segments might have happened, there is not a consistent difference between the four experimental conditions. The absence of luminal nutrition results in principally the same qualitative changes irrespective of the experimental condition. The present model cannot rule out an influence of bile and pancreatic juice, but it does not support the hypothesis that these secretions contain 'trophic' factors which principally modify the answer of rat jejunal epithelium to deprivation of luminal nutrition (Altmann, 1974) . The experiments of Altmann and Leblond (1970) showed that the absence of bile and pancreatic secretions from gut lumen did not alterthe 'villus size index'
in rat jejunum as long as there was food present. This confirms our findings of a major role of luminal nutrition. The more detailed analysis of the mucosal mass in this segment (A) revealed an unequivocal reduction of mucosal mass in the proximal half of this segment. In this part of segment A Clarke et al. (1976) found only a non-significant reduction of villus height. Since in rats the villi are leaf-shaped the mass of the villi does not only depend on their height but also on their base length (Clarke, 1974a) . Therefore a reduction in base length as shown in scanning electron micrographs of Thiry Vella loop mucosa (Rijke et al., 1977) can explain the reduction in mucosal mass in spite of unchanged villus height. This reduction in mucosal mass was one reason for the decreased activity referred to gut length of sucrase and alkaline phosphatase (Fig. 4) (0) Expressing the data as enzyme-activity per unit dry weight or per unit weight of DNA resulted in principally the same differences between the three groups of rats as referring them to unit weight of protein.
Therefore the most commonly used 'specific activity' (enzyme-activity referred to mucosal protein) was depicted. The activity of sucrase and alkaline phosphatase was abbreviated as 'SA' and 'ALP' respectively. There were no significant differences between both the control groups. The means of the specific activity of sucrase were not significantly different between proximal and distal halfin any segment. With the exception of the segment A in transsected and operated rats the specific activity ofalkaline phosphatase was always significantly higher in the proximal half of a segment than in the distal half. For symbols see legend to Fig. 2 . (Boedeker et al., 1976) and the higher resistance of alkaline phosphatase to inactivation by pancreatic proteases (Seetharam et al., 1975) might be responsible for a higher 'loss' of sucrase compared to alkaline phosphatase. A reduced rate of 'synthesis' of sucrase as a consequence of the absence of luminal carbohydrates Menge et al., 1975) might further contribute to the decrease at the cellular level only for sucrase. In spite of these changes in enzyme activity a decrease in disappearance rate of galactose from gut lumen could not be observed in this segment (Ecknauer et al., 1977a) . From the findings of Gleeson et al. (1972a,b) Further on this segment was exposed to acid stomach juice (pH 3-4) which was effectively neutralised to a pH of 6-7. These complex changes of the luminal contents in this segment resulted in an increase in mucosal mass in the proximal half. In this part there was a large increase in gut circumference (Ecknauer et al., 1977a) which apparently caused this increase in mucosal mass in spite of unchanged, or even were mechanisms specific for the sucrase. The slightly reduced, villus height (Clarke et al., 1976) . preferential solubilisation of sucrase by proteolytic This increase in mucosal mass is the main reason for enzymes (Alpers and Tedesco, 1975) or deoxycholate the increased activity of sucrase per unit length of : Bury et al. (1975 , Levine et al. (1974 ), Dworkin et al. (1976 . Self-emptying blind loops: Clarke (1974b), Fenyd and Hallberg (1976) , Giannella et al. (1974) , Gleeson et al. (1972a,b) , Menge et al. (1970) . Thiry Vella loop: Clarke (1974b ), Gleeson et al. (1972a , Hietanen and Hdnninen (1972). intestine as indicated by the unchanged activity referred to mucosal mass. The activity of alkaline phosphatase, on the other hand, was not changed when referred to unit length of gut but decreased when referred to mucosal mass, indicating a reduction at the cellular level. There were no changes in disappearance of galactose but remarkable changes in the handling of electrolytes. Changes in the activity Na-K-ATPase (Hietanen and Hanninen, 1972; Tilson and Wright, 1972) alteration of the unstirred layer, in the number of absorbing cells or in the tightness of the epithelial layer can be discussed as reason for the altered handling of the electrolytes.
The changes in the segment C were smaller than those in the previous inve3tigation (Ecknauer et al., 1977a) ; this is most probably because of the shorter length of the excluded segment (A) in the present study. The changes are compatible with the hypothesis that this segment represents a distal gut segment brought to a more proximal position (Dowling, 1974; Menge et al., 1976; Tilson and Wright, 1972) .
